Detection of DNA damage in individual cells by flow cytometric analysis using anti-DNA monoclonal antibody.
A new method for the measurement of DNA damage in individual cells treated with alkylating agents is described. The method is based on the binding of anti-DNA monoclonal antibody to DNA in situ. Monoclonal antibody F7-26 was obtained by fusion of mouse myeloma cells with spleen cells isolated from a mouse immunized with DNA treated by nitrogen mustard (HN2). Binding of antibody was evaluated by flow cytometry with indirect immunofluorescence. No binding of antibody to DNA in non-treated HeLa S3 cells was detected. Treatment of cells with HN2 or L-phenylalanine mustard induced binding of antibody to DNA in situ. Binding of antibody was observed after treating cells with doses of drugs which reduced the surviving fraction below 20%. Intensity of binding increased in proportion to the drug dose. Two-parameter analysis for the antibody binding and DNA content showed no binding of antibody to replicating DNA in control cells. In HN2-treated cells a cell subset with the lowest antibody binding was observed among cells in G1 phase. Binding of antibody to DNA in HN2-treated cells was eliminated by single-strand (ss) specific S1 nuclease. In competition assay, antibody was inhibited by thermally denatured DNA, but not by native double-stranded (ds) DNA, RNA, nucleosides and deoxyribohomopolymers. Binding of monoclonal antibody specific for the determinants expressed on ssDNA to the cells treated with alkylating agents may be attributed to local DNA denaturation. Potentiation of L-phenylalanine mustard cytotoxicity by buthionine sulfoximine or hyperthermia was accompanied by increased antibody binding to cellular DNA. Immunoreactivity of cells with the monoclonal antibody F7-26 may be a useful probe for the assessment of cell damage induced by alkylating agents, especially in heterogeneous cell populations.